amount of reduction in A1C among intervention group participants was 1.19% at 18 weeks and 1.31% at 30 weeks, with 10% and 15.5% of the participants achieving the suggested goal of A1C <7% at 18 and 30 weeks of follow-up, respectively.
Conclusions
The results highlight the clinical efficacy of the SHIP-DM intervention composed of a 6-week education program, self-monitoring, and follow-up counseling, in terms of maintaining the improved intervention effects obtained and in terms of glucose control. T ype 2 diabetes mellitus is a serious health problem in Asian American communities, including the Korean American immigrant (KAI) community. KAIs, one of the most underserved and understudied minority populations in the United States, are at particularly high risk of developing type 2 diabetes. This risk is compounded by the fact that Asians who have emigrated to the West tend to gain weight and develop chronic diseases, including type 2 diabetes, after immigration. [1] [2] [3] Although studies of this new immigrant group are scare, available research has indicated that an overwhelming number of KAIs suffer not only from uncontrolled diabetes 4 but also from a loss of self-confidence and social isolation stemming from language and cultural barriers. 5 Like other immigrant ethnic minorities, they often have limited access to medical care and health information. 6, 7 Also, more than 50% of KAIs have no health insurance and rarely receive routine checkups. As a result, KAIs with asymptomatic chronic diseases such as type 2 diabetes often go undiagnosed and inadequately treated. These health risks are further compounded by low health literacy levels: 90% of first-generation KAI adults are monolingual (Korean only), and more than 70% report having trouble understanding medical terminology, even when the materials have been translated into Korean. 8 These factors exacerbate the already high rates of undetected, undertreated, or poorly managed chronic illnesses, often leading to costly and tragic consequences. 1, [9] [10] [11] Researchers have found that currently available interventions for ethnic minority groups with type 2 diabetes are largely inadequate and ineffective because of insufficient integration of cultural framework and tailored strategies, which often results in suboptimal outcomes. [12] [13] [14] [15] [16] Today's KAIs, predominantly first-generation immigrants with strong ties to their traditional culture, are in great need of culturally relevant care. Integrating traditional diet and exercise and tailored counseling on pharmacological regimens based on their use of traditional herbal medicine and behavioral patterns are the essential components of a type 2 diabetes intervention for this population. To address the urgent need for developing a culturally sensitive and effective intervention for KAIs with type 2 diabetes that will help them achieve better glycemic control and restore their self-confidence with regard to diabetes management, a community-based selfhelp intervention program for type 2 diabetes (SHIP-DM) was constructed and pilot tested. The SHIP-DM is a structured, culturally tailored behavioral intervention program that focuses on empowering patients with greater knowledge, self-efficacy, and self-help skills concerning diabetes. The purpose of this article is to test the efficacy of the SHIP-DM in KAIs with type 2 diabetes.
Study Hypotheses
The main hypotheses of this project were that compared with KAIs in the control group, KAIs who received the SHIP-DM, which consisted of structured psychobehavioral education, home glucose and blood pressure (BP) telemonitoring, and individualized telephone counseling from a bilingual nurse, would have (1) greater self-help diabetes management skills including better glucose control and greater reduction in A1C, (2) better quality of life, and (3) greater levels of diabetes knowledge, self-efficacy, and self-care behaviors.
Research Design and Methods

Sample
Identification and verification processes for participant recruitment used multiple sources, including a list of participants in the current authors' previous descriptive studies of KAIs, 17 ethnic media, ethnic Korean churches, and Korean grocery stores located in the Baltimore-Washington area. During the recruitment period, the academic/ community-partnered research team established a diabetes screening service area at the community-based partner site, the Korean Resource Center (KRC). The screening schedule was advertised through the ethnic news media (ie, newspapers and radio stations). At the screening, individuals who met the eligibility criteria were approached and invited to participate in the study. The eligibility criteria were (1) self-identification as KAI, (2) aged 30 years or older, (3) self-identification as having diabetes with an uncontrolled glucose level (A1C) ≥7.5% within the past 6 months, (4) resident of the Baltimore-Washington area, and (5) able to give written consent to participate in the intervention study (agreement to participate in the study data collection procedures, receive diabetes education, use the home glucose and BP monitoring with telephone transmission system, receive telephone counseling, and permit contact with the research team).
Screening/Enrollment
To minimize the participants' burden both financially (eg, time, travel, parking) and psychologically (a large academic center research facility can be perceived as threatening by some participants), and also to minimize use of resources, a 2-step approach for participant screening was employed. Following study approval by the Institutional Review Board, potential participants were first asked to come to the community partner site, the KRC, which is conveniently located in a Korean-populated area. At the center, participants' A1C levels were initially validated via dry blood test (A1CNOW+  ). 18, 19 Only those whose A1C levels were 7.5% or higher were scheduled for the next confirmation blood draw within 1 to 2 weeks of the initial testing. This confirmatory blood draw was also done at the community partner site by a trained phlebotomist dispatched from the academic research center on scheduled days, as agreed on by the research team, the community partner, and the academic research center. A similar approach was also used for the follow-up blood draws.
Randomization
The 83 participants with confirmed eligibility were then randomly assigned to either the SHIP-DM intervention group (n = 41) or the control (delayed intervention) group (n = 42) by computer-automated random assignment. This method was used to ensure equivalence between groups in terms of key factors that can potentially influence the primary endpoint of A1C (eg, disease severity, age, body mass index, and gender). The software eliminated the need for a stratified sampling because it randomly assigned participants with equivalent levels across the 2 groups. Because of the nature of this intervention and the design of the study, blinding of subjects to random assignment was not feasible.
Intervention
The SHIP-DM consisted of 3 concurrent intervention components: 2-hour weekly education sessions for 6 weeks, home glucose monitoring with teletransmission (HGMT), and monthly telephone counseling by a bilingual nurse for 24 weeks. The first component, a structured education program, was delivered at a community site (the KRC) by trained bilingual nurses and a nutritionist. The education program was aimed at enhancing diabetes knowledge and promoting diabetes self-care behaviors for glucose control and was centered on the following 6 topics: (1) overview of type 2 diabetes and general diabetes management guidelines, (2) short-and long-term complications of uncontrolled type 2 diabetes, (3) healthy eating and nutrition, (4) reading food labels and exercise, (5) medications and food-drug interactions, and (6) problem solving and communication skills with a primary care physician.
The HGMT was implemented for 24 weeks following the 6-week education program. Each participant in the intervention group received a glucometer, an electronic BP monitor, and a teletransmission system. The teletransmission system allowed glucose and BP measurements to be transmitted via telephone to a contracted company; this company established a Web site for the present study that was used to store and display transmitted data for bilingual nurse counselors to review and use when providing counseling to study participants. Monthly measurement reports were generated and sent to the participants to facilitate communication between the participants and the nurse counselors. Trained bilingual nurses provided monthly counseling according to a standardized protocol. The purposes of the monthly counseling were to reinforce new knowledge learned through the education program while also discussing issues or problems experienced by participants, finding solutions to the problems or issues raised, and providing emotional support. Each counseling session lasted about 10 to 25 minutes.
Measurements at Baseline and Follow-up
Data were collected at baseline, 18 weeks, and 30 weeks. Psychobehavioral variables were assessed using a structured questionnaire modified and adapted from previously validated instruments.
Diabetes knowledge was measured using the Diabetes Knowledge Test (DKT), a knowledge test developed by Fitzgerald and colleagues. 20 This test has been validated in adults with type 2 diabetes; a Korean version was used in this study. The scale has 2 components: a 14-item general test and a 9-item insulin-use subscale. The coefficient alphas for the general test and the insulin-use subscale indicated that both were reliable, with alphas ≥.70.
Self-efficacy in terms of diabetes management was measured by a self-efficacy for diabetes scale, which was adapted from the Stanford Chronic Disease Self-Efficacy scale 21 and translated into Korean. The modified scale consisted of eight 10-point Likert-type items that asked how confident the individual was in managing diabetes in the areas of diet, exercise, and general self-management behaviors. These areas included making appropriate food choices, exercising regularly, and monitoring blood glucose levels. Higher scores represented higher levels of self-efficacy in managing diabetes. This self-efficacy scale has demonstrated construct validity and reliability (internal consistency alpha coefficient of .85 and a testretest reliability of 0.80).
To assess and achieve acceptable functional, conceptual, and linguistic equivalence of the Korean version of the DKT and self-efficacy diabetes scale, a panel consensus approach was used, in addition to the back translation procedure established by Brislin. 22 Specifically, 2 separate panels that consisted of professional and patient groups were formed: a panel of 4 bilingual researchers with content expertise assessed and discussed the accuracy of translation as well as the cultural relevancy of each item on the scales. Upon reaching consensus among members of the professional group, a panel of patients with type 2 diabetes assessed the conceptual clarity, readability, congruency of acculturation level, and cultural relevancy of each item. Finally, using the final version of these translated instruments, a pilot study was conducted in 70 Korean patients with type 2 diabetes, and preliminary psychometric information on the study instruments was obtained.
Diabetes self-care activities were measured by the Summary of Diabetes Self-Care Activities (SDSCA). The SDSCA determines the level at which self-care activities specific to diabetes management are being performed. 23 The following activities are included: dietary information, exercise, blood glucose testing, foot care, and smoking. As reported in a recent review of 7 studies (5 randomized interventions and 2 observational studies) using the instrument in a total combined sample of 1988 people with diabetes, the average interitem correlations were high (mean = 0.47); test-retest correlations were moderate (mean = 0.40). 23 Correlations with other criterion measures supported the validity of the SDSCA (mean = 0.23).
Depression was measured using the Kim Depression Scale for Korean Americans (KDSKA). 24 This self-report depression scale contains 21 items divided into 4 subscales: emotional, cognitive, behavioral, and somatic. The subscales were developed to be consistent with cultural descriptions of the signs and symptoms of depression that KAIs perceived. Each item is presented as a declarative sentence related to one symptom of depression, followed by a set of response options that measure the frequency of depressive symptoms in the previous 1-week period. Details of the development and validation of the KDSKA have been published elsewhere, 24 and the scale has been used in several previous studies. Evidence of construct validity of the KDSKA has been reported, including concurrent and discriminant validities. Its internal consistency and reliability, as assessed by Cronbach alpha, was .93 (N = 303).
Quality of life was measured by the Diabetes Quality of Life Measure (DQOL; 46 items). 25 The DQOL assesses the personal experience of diabetes care and treatment, including the following 4 dimensions: worries about future effects of diabetes, worries about social and vocational issues, the impact of treatment, and personal satisfaction with treatment. The DQOL and its 4 scales have demonstrated a high degree of internal consistency (Cronbach alpha = .66-.92) and excellent test-retest reliability (r = 0.78-0.92). The convergent validity of the DQOL has also been demonstrated using conceptually relevant measures of psychiatric symptoms, perceived well-being, and adjustment to illness. 25 A translated and modified version reflecting cultural values was administered in the present study.
Physiologic outcomes (A1C, fasting glucose, and lipid batteries) were also determined, with the samples being collected and processed by a single certified research laboratory. Blood pressure, height, and weight were measured by trained research staff.
Statistical Analyses
A sample size of 30 per group was calculated based on an effect size of a 0.5% reduction in A1C with a type I error of 0.05 and 90% power, with an assumed correlation of 0.80 between measurement points. A conservative rate of attrition of about 30%, and therefore enrollment of a total of 80 subjects in this project (40 subjects for each group), was considered. Since the actual retention rate was extremely high, the authors opted to use a complete set of data for 79 patients, all of whom had completed all data collection visits. Descriptive statistics were used to summarize sample characteristics and study variables. A general linear model, including baseline values as covariates, was used to compare differences in primary and secondary outcomes at weeks 18 and 30. Statistical significance was determined at α = .05.
RESULTS
Recruitment and Retention
Using a 2-step recruitment process, a total of 97 KAIs positive for diabetes via dry blood test were identified, 83 of whom were confirmed as being eligible for the study on the basis of their lab results (85.6% agreement rate). This 2-step screening process was effective in identifying KAIs with uncontrolled diabetes and was well regarded by the study participants. Of the 83 KAIs who were assigned to the intervention or control group, 79 completed the baseline, 18-week, and 30-week follow-ups (intervention, n = 40; control, n = 39). One participant from the intervention group and 3 from the control group withdrew because of a lack of time (retention rate = 95.2%). The intervention group's participation rates for the 6-week education program were consistently high, ranging from 83% to 94% for each session, with an overall satisfaction rating of 9.7 on a 1 to 10 scale. In addition, most participants in the intervention group successfully used home glucose monitoring and provided continuous glucose data via teletransmission for the 24-week follow-up period.
Sample Characteristics
Of the 79 patients who completed the study, 44.3% were female, and the mean ± SD age at baseline was 56.4 ± 7.9 years; 87.3% were married, 70.3% were employed, 48.1% had received a higher level of education, 53.2% had been in the United States for more than 20 years, and 59.2% had a family income of >$40 000 per year (Table 1 ). There were no significant differences in baseline characteristics between the 2 groups.
Primary Outcomes
The final analysis using a series of analyses of covariance showed significant differences in physiologic outcomes between the 2 groups (Table 1 ). In particular, the intervention group experienced a greater than 1% reduction in A1C at both 18 and 30 weeks, with 10% and 15%, respectively, of the intervention group achieving the suggested goal of A1C <7% at the 2 follow-up data collection points. There was also a significant drop in fasting glucose at 18 weeks, although the reduction was no longer significant at 30 weeks (P = .062). At 30 weeks, the intervention group showed significantly lower levels of total cholesterol and triglyceride when compared with the control group. The intervention group also showed a trend toward a lower high-density lipoprotein when compared with the control group, but this difference was not statistically significant (P = .059).
Secondary Outcomes
An analysis of the psychobehavioral outcomes also revealed positive results: as compared with the control group, the intervention group showed significant improvements in diabetes knowledge, self-care activities, selfefficacy, attitudes toward diabetes, depression, and quality of life. For the diabetes knowledge items that were applicable only to insulin-injecting participants (n = 12), the intervention group tended to score better than the control group, although the difference was not statistically significant ( Table 2) .
Conclusions and Implications
This study has demonstrated the effectiveness of a community based, culturally tailored behavioral intervention in achieving better control of glucose and improving type 2 diabetes self-efficacy, knowledge, and quality of life in an underserved, recent immigrant group, KAIs. In particular, the reduction in A1C level in the intervention group (1.19% at 18 weeks and 1.31% at 30 weeks) was not only statistically significant but also clinically meaningful. This result highlights the clinical efficacy of the 6-week education session period, the selfmonitoring, and the follow-up counseling in terms of maintaining the improvements in glucose control. The significant improvements in both the physiological and psychobehavioral outcomes are particularly encouraging in that the patients not only achieved better glucose control but also succeeded in increasing their type 2 diabetes management skills and knowledge. They also reported greater satisfaction in terms of their self-management of the disease in general. These positive results are likely to have important implications in terms of the long-term outcome of the disease. It will be important to design a study with a longer follow-up to determine whether the positive outcomes of the SHIP-DM can be sustained over a longer period of time.
Despite the common perception that it is particularly difficult to recruit members of minority (ie, hard-to-reach) populations into clinical trials, this study demonstrated that with careful planning and culturally appropriate strategies, it is possible to recruit and retain KAIs with type 2 diabetes in a randomized clinical trial. In fact, the recruitment goal Baseline Demographics and Changes in Physiological Outcomes (N = 79) (n = 83) was achieved within 3 months. One of the key factors in this successful recruitment and retention was the use of a delayed intervention design that provided the same intervention to participants in the control group.
Other community-based participatory research strategies, such as partnering with community organizations (eg, the KRC, Korean ethnic news media, and churches), were also important. 17 In addition, the use of a 2-step screening for A1C eligibility testing proved to be an effective, economical, and sensitive recruitment/screening strategy for this target population that yielded a clinically acceptable level of specificity. Participants particularly appreciated the fact that they could avoid going to an academic research facility, which was perceived by many as threatening (located in a large, inner-city hospital), inconvenient (traffic, no bilingual staff), and expensive (parking and travel costs, longer absence from work required). Furthermore, trained bilingual research staff members conducted the initial screenings and were available throughout the data collection process to address any questions or concerns from study participants. The retention rate of 95% also demonstrates the authors' ability to successfully follow these participants over a 6-month period. Reminder calls and a newsletter were helpful strategies to maintain connections with participants. These results are consistent with studies 26-28 targeting ethnic minority populations that have shown improved psychosocial behaviors, greater physical activity, healthier eating, and/or improved A1C levels as a result of using intervention strategies such as education, selfmanagement classes, and support groups. However, these studies have been hampered by the lack of a comparison group, a lack of clinical indicators, or a high attrition rate, which have limited researchers' ability to draw broad inferences from the results in terms of identifying effective behavioral interventions for type 2 diabetes. [26] [27] [28] The present study has addressed some of these design limitations by including a control group and a clear set of clinical indicators and by achieving high retention rates in both the control and intervention groups. Given the scarcity of community-based behavioral interventions for diabetes control that have specifically targeted Asian populations, this study provides much-needed evidence to support the potential usefulness of future communitybased behavioral interventions for patients with type 2 diabetes among the Asian population.
Change From Baseline
Change Changes in Psychobehavioral Outcomes (N = 79)
It is important to note that the follow-up period (30 weeks) in the present study was relatively short, and the long-term efficacy of this type of intervention is as yet unknown. Future studies should address the longer-term efficacy of this intervention in diverse populations.
Also, this study was not designed to answer specific questions related to the relative importance of one component of the intervention versus another in terms of improving glucose control. Similarly, the relatively small sample size does not allow stronger inferences to be made regarding the precise mechanism of the intervention, such as the complex interplay among psychobehavioral factors and physiological outcomes.
In summary, the targeted intervention in KAIs with diabetes has demonstrated that a community-based, culturally tailored intervention using trained bilingual nurse counselors and self-monitoring of glucose can be effective in improving clinical indicators of diabetes and in increasing participants' level of diabetes-related knowledge and self-efficacy. It also suggests that this approach may have high applicability to other immigrant groups with similar challenges. Future research with a larger sample size and longer follow-up period is warranted to extend and further validate these promising results. 
